Introduction: Blindness and Vision impairment cause significant morbidity amongst Indian population. According to WHO estimates, about 20.5 % people in India are categorized as blind while 22.2 % people have low vision. The orbital masses owing to the small anatomical volume of orbit can cause devastating consequences. Ultrasound and colour doppler are useful in analysis of orbital masses with real time evaluation, excellent soft tissue resolution, localisation, and benign or malignant nature of masses. This study evaluates the role of ultrasound in orbital masses. Aim: To study the role of ultrasound in evaluation and identification of orbital masses. Study design & settings: Prospective observational study in ultrasound unit of a rural hospital in central India. Materials and methods: A total of 316 consenting patients were studied for 1 year using high frequency linear and curved probes. Statistical analysis was done using SPSS software (IBM Inc.) Results: Out of the 316 patients, total 15 cases were identified to have orbital masses. Most common orbital mass lesions observed were lacrimal gland tumours. Most of the masses were extraconal in location and most common ultrasound appearance of the lesions was solid with most of the malignant masses showing vascularity on colour doppler imaging. Conclusion: Ultrasound can identify and characterize orbital masses based on appearance and echotexture with accurate localisation. It is cheap and easily available with no radiation hazards Pre-operative ultrasound and Colour Doppler evaluation of orbit can help in predicting prognosis of the disease.
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INTRODUCTION:
Vision impairment cause significant morbidity amongst Indian population. According to WHO estimates, about 20.5 % people in India are categorized as blind while 22.2 % people have low vision.(1) B-scan ultrasonography has become an extremely important tool in diagnosis of orbital lesions, especially in cases of opaque light conducting media.(2)(3). The orbital masses, though rare, form a significant chunk of the orbital. The small anatomical volume of orbit can the cause of devastating consequences even with a small space occupying lesion in the orbital cavity.(4) Ultrasonic imaging of orbit has unique acoustical advantages because of the cystic structure and superficial location of the eye.
Colour Doppler imaging adds significant adjunctive benifits in diagnosis and evaluation of orbital pathologies. Colour Doppler can be used for the evaluation of normal orbital vessels anatomy, vascular flow characteristics of tumour and detection of vascular malformations such as arteriovenous fistulae. The application of colour Doppler imaging in ophthalmic ultrasound evaluation is relatively new and it has been used mostly in the evaluation of orbital tumours and conditions with altered orbital vascular hemodynamics.(5)(6).
Most common orbital symptoms due to orbital mass lesions are pain, redness, watering and proptosis. (7, 8) . Orbital masses can be classified as orbital or extraorbital masses depending upon their location. In this study we have only included the orbital masses for analysis. Orbital masses can further be classified according to their location (Intraconal/Extraconal), invasive potential (benign /malignant), nature of the lesion (cystic /solid/mixed),vascularity (Vascular /avascular) and histological type (Vasculogenic / lymphoproliferative / Lacrimal gland/optic nerve/ peripheral nerve sheath) (9). B-scan ultrasonography has become an extremely important tool in diagnosis of intra-ocular lesions, especially when the light conducting media opaque due to opacities of cornea, aqueous humour, lens or vitreous. (3, 8) . Possibility of dynamic studies with eye movements and real time imaging is an added advantage of B-scan in localization of lesions. The value of CT and MRI in the evaluation of orbital tumours or metastases cannot be undermined in todays scenario. However, considering the effects of radiation on a delicate structure such as eye and issue of higher cost of MRI imaging studies, the sonographic evaluation of eye as first line radiological investigation in the preoperative evaluation of orbital tumours is likely to help in surgical planning and prognostic analysis of the patient.
B-Mode ultrasound is thus an important clinical imaging tool for ocular pathologies. It is cheap, easy to perform, easy to interpret and more so without any patient discomfort. It is thus rapidly becoming preferred method in preoperative evaluation of ocular pathologies. With the advent of newer modalities such as CT and MRI, the sonographic evaluation of eye with Colour Doppler imaging can act as a useful adjunct and can help in postoperative follow up and prognostication of patient.
AIMS AND OBJECTIVES: 1) To identify and characterize various orbital masses on B-Mode
and colour Doppler ultrasound scan. 2) To study the use of Colour Doppler imaging in orbital masses and its complementarity with B-Mode ultrasound.
MATERIALS AND METHOD:
After clearance from the ethical committee of the institute. A total of 316 consenting patients (Total of 632 eyes) with ocular complaints were studied over a period of 1 year (1st January 2014 to 31st December 2015). Out of these 15 patients were found to have orbital masses. Patients of all age groups and both sexes with orbital complaints who were referred to our ultrasound unit. Patient with severe ocular trauma and immediate postoperative patient in which contact ultrasound scan is contraindicated. 
DISCUSSION:
The primary objective of the study was to assess the role of ultrasound in the evaluation of orbital masses, especially in the patients with opaque ocular media hindering fundoscopic evaluation. A total of 316 patients (total 632 eyes) were studied over a period of 1 year in our ultrasound unit. The age range of the examined patients was from 1 day to 85 years for both sexes with mean age (± standard deviation) of 50.24 (± 20.46) years. In this study, out of 316 patients studies 195 patients (61.7%) were males and 121 patients (38.3%) were females with male to female ratio of 1.6:1 which correlates well with the previous studies. (3, 7, 8) .
Out of the 316 patients studied, 15 patients were found to have various orbital masses, out of which 8 were malignant and 7 were benign Most of the orbital masses were found to be extraconal in location (80%) and 66.67% showed vascularity on Doppler imaging. Most common ultrasound appearance was solid masses.
1) Lacrimal gland tumours:
Most common orbital masses in our study were found to be lacrimal gland tumours all of which presented with proptosis. Most common orbital masses were lacrimal gland tumours (20%) which comprised one each of pleomorphic adenoma, adenoid cystic carcinoma and squamous cell carcinoma. Most of the lacrimal gland masses appear acoustically solid with internal low resistance vascular flow on Doppler imaging. (10,11) 2) Dermoid or Lipodermoid: In our study we found one case each of conjunctival dermoid and Lipodermoid. Dermoid appears well defined cystic lesion with some internal solid hyperechoic area and showed no vascularity on Colour Doppler imaging. Lipodermoid appeared well defined hyperechoic conjunctival mass with no vascularity on Doppler imaging.(12) 3) Cystic granuloma: One case of cystic granuloma was identified in our study which appeared cystic with few internal echoes and no vascularity on Colour Doppler imaging. Both the lesions were found to be cholesterol granuloma which may mimic malignancy and tend to recur.(13) 4) Foreign body granuloma: The foreign body granulomas were found in 2 cases who had history of trauma. On ultrasound both the lesions were extraconal and appeared hypoechoic with central hyperechoic foreign body without any vascularity on colour doppler imaging. 5) Retinoblastoma: Retinoblastoma is usually cited as the commonest intraocular tumour in paediatric age group with the incidence of 1 in 20,000 births. It usually presents unilaterally but rd can also be seen bilaterally in 1/3 of cases. The most common presentation is leukocoria or an abnormal whitish reflection from the retina of the eye of affected child.(14) USG shows echogenic lesion and calcium deposits with optic nerve involvement in many cases. In our study 2 cases of unilateral retinoblastoma were identified. Both cases presented with history of leukocoria and proptosis. The lesions had solid appearance with numerous areas of internal calcification causing posterior acoustic shadowing. The axial length measurement is imperative in a patient with suspected retinoblastoma as it usually shows normal or increased axial length while the pathologies mimicking retinoblastoma usually show reduced axial length. (15) . On Colour Doppler imaging low resistance flow was seen in the mass in both cases which signified actively growing malignancy. One of the patients had recurrence of the lesion within 2 years of enucleation. 6) Rhabdomyosarcoma: Rhabdomyosarcoma has been described as the commonest primary malignant orbital tumour of childhood in literature. (16) The tumour arises from an extraocular muscle and may involve any part of the orbit, but usually occurs in the superonasal quadrant and appears on ultrasound as a poorly reflective mass. (17) . In our study we found 1 case of rhabdomyosarcoma in a 15 years old female who came with complaints of proptosis since 2 years. The lesion appeared irregular in shape with cystic area containing echoes within. It did not show any vascularity on Doppler imaging. On histopathological evaluation the lesion was found to have undergone cystic degeneration. 7) Haemangioma: Orbital haemangioma may be of cavernous type or capillary type. Cavernous haemangioma is the commonest benign orbital tumour in adults. The majority are intraconal in location and may occasionally impinge on the optic nerve but cause little proptosis. (17) . In our study, 2 cases of orbital haemangioma were identified as well circumscribed echogenic masses abutting the globe with internal vascularity on Doppler imaging which corroborate the findings noted in other studies. (11) 8) Metastases: Orbital metastases are uncommon but when present they may produce orbital symptoms prior to the diagnosis of primary malignancy. The orbital metastases maybe from an adjacent primary sinonasal malignancy or from breast, prostate, thyroid, gastrointestinal or renal malignancy. (18) . In present study 2 cases of metastases to eye were seen out of which one case was of nasopharyngeal carcinoma and other was of follicular carcinoma of thyroid. Both cases came with painful loss of vision and proptosis. On ultrasound both the lesions were seen in extraocular locations and appeared hypoechoic with high internal vascular flow on colour doppler imaging.
CONCLUSIONS:
In conclusion a total of 15 cases with orbital masses were diagnosed preoperatively amongst 316 patients. Most of the malignant masses appear acoustically solid and hypoechoic with internal vascularity on colour doppler imaging. Most of the benign orbital masses were either solid or cystic with no internal vascularity on colour doppler imaging except for the haemangiomas. The retinoblastomas also show numerous areas of internal calcification causing acoustic shadowing. Most of the patients presented with pain and loss of vision with proptosis. All the identified masses were unilateral lesions. The study thus emphasizes the utility of ultrasound evaluation of orbits prior to surgical interventions for better localisation and characterisation of lesion. It can also act as useful adjunct to higher imaging modalities such as MRI and CT for assessing post-operative prognosis of the patient. 
